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Electronic  Equipment  in  hulti-user  Data  Processing  Systems 

Dy 

Jacek  Lehman 


Introduction 

In  the  aevpiDrmFnt  of  electronic  data  processing  (FDF)  in  Poland, 
one  can  distinguish  teio  para11e1  directions:  one,  including  the  con- 
struction cf  modern  FOP  centers  with  their  enuiement,  and  the  other, 
inc’udinn  the  creation  of  comouter  systems,  tailored  to  the  needs  of 
management  of  national  economy. 

Dith  the  construction  of  large  and  complex  systems  the  neeo  arose 
for  the  st_uies  Gf  organization  of  the  data  transmission  in  multi-user 
systems,  At  tne  same  time  tne  development  work  continues  towards  more 
etticient  utilization  of  electronic  equipment  in  tne  face  of  rising  cemana 
tor  ljP  services. 

According  to  the  experience  in  Poland,  the  basic  means  tc  satisfy 
these  demands  is  tc  centralize  the  computing  power  by  installing  the 
laroe  computers  in  EOF  centers  servino  the  laroe  institutions.  The 
broarenino  of  services  can  be  achieved  by  fermino  the  subscriber  systems 
for  the  prob1 em-ori ented  remote  data  processing. 

The  nu’tUjser  svstems  have  the  aavantaqe  of  simultaneous  and  direct 
utilization  of  machine  ccmnuting  cower  for  a laroe  number  of  users,  but  only 
if  the  system  :s  properly  organized.  This  is  why  the  multiple  entry 
creates  many  problems  in  the  area  of  system  organization,  anc  especially 
in  the  organization  of  digital  system. 

The  cost-ef t ectiveness  uf  the  multi-user  system  is  determined 
basically  by  three  factors: 


. 


- determination  of  the  correct  use  profile, 

- proper  choice  of  computer  and  its  conf j guration, 


- choice  of  reliable  data  transmission  devices. 

The  solution  of  thesE  problems  can  be  illustrated  on  the  example 
of  fee)  selected,  presently  operating  multi-user  FDF  systems  in  Poland. 

C'ne  cf  the  typical  multi-user  systems  is  known  as  FOLRAX-2 
developed  and  operated  by  the  Tenter  for  rlectronic  Computation  Technology 
(ZCTC)  in  Wroclaw.  The  project  of  building  the  multi-user  FClRAX-2 
system  continues  since  1971,  as  a part  of  the  major  Government 

effort  to  develop  a stanaard  multi-user  system  based  on  GDRA-13_ij  series 

COffi^jUL  ci  • 

Ihe  system  configuration  is  basea  on  requirements  submitted  by  the 
direct  users  ano  on  numerous  consultations  with  the  management  of  in- 
terested companies.  The  system  profile,  i e . interact,!  on  with  thE  environ- 
ment, or  thE  user  communication  with  the  system,  was  also  based  on 
planned  expansion  of  ZFTO  capabilities. 

The  goal  of  PPLRAX-2  system  was  to  allow  the  computer  access  and 
utilization  of  its  crmrutinq  rower  by  a wide  ranne  of  users. 

To  determine  the  ranpe  cf  utilization,  the  analysis  of  user  profile 
was  made,  by  creatine  the  list,  on  which  the  following  information  was  con- 
taineo : 

- general  users  description  ano  its  ID, 

- users  location  anu  telecommunication  needs, 

- present  ano  planned  usage. 

The  choice  of  application  range  was  especially  difficult,  since 
ZETD  is  a service  organization  only.  Without  a doubt,  the  proper  prediction 
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of  profile  phpnnp  direction  5s  rns  rf  the  ma'n  factors  deciding  the  success 
in  tHe  deta  rrrce^sinc  market. 

The  limitations  auopted  by  knowing  the  EDC  service  market,  Government 
policy  on  production  anu  importation  of  lOF  equipment,  anu  manpower  capaoilities, 
wnicn  were  uettimineu  oy  the  mccelliny,  n aoe  the  fine!  determination  of 
elements  anu  structure  of  PUL  5?,  -2  systems. 

in  uesiyniny  the  system,  the  present  experience  was  used  in  ofvuIdd- 
ment  of  software  ano  applications  programs  for  ZETD  ana  its  clients, 
assuring  easy  adaptation  of  existing  own  programs,  anc  the  Design  was 
adapter  allowing  the  expansion  -hrriuqh  more  effective  utilization  of 
hardware  and  computing  ceo'fci’ity.  The  limitation  of  this  paper  doesn't 
al’ow  frr  more  rietai1pd  descrirticn  pf  these  subjects. 


Compute^-  Ccinf inuration  loscri;  tion  for  PCL°AK-2 

k*.™Varet 

The  system  is  based  on  -Ww*  °olish-made  C'D°A-1305  comedo r and  British- 


made  1CL  uata  transmission  eguipment. 

The  choice  was  determined  by  practical  considerations , in  particular: 

- use  ut  uunicsticall y-maue  compute:  simplifies  the  development  ano 
installation  of  multi-user  oomputer  systai.s  witnout  additional  traininq; 

- easy  duplication  in  the  count  /,  ie.  e se  of  installing  the  system 
in  other  artBs  of  thp  country, 

(ypz'iO&Jit'' 

- lowering  the  oroeni  zat  ion  and  rn»pl  uttatten  costs. 

The  decision  to  usp  rDRfl-i3Ct/  CPU  deridFO  the  choice  of  t»  1 ecommuni ca- 
tion enuipment. 

The  use  of  TCL  telecommunication  eculoment  is  the  result  of  two 
naslc  reasons: 

- lack  of  manufacturers  of  this  type  of  equipment  in  Socialist 
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CLuriirits , 


- full  CLfiipatroil ity  Lf  ICL  19uu  and  uDnA-  1 3U0  series  computers. 

Iht  cunr  il,ui  ation  of  LdhA-13u:.  computer  for  PCLFAX-2  system  is  shown 

in  Fia  1.  For  tnt  efficient  operation  of  remote  multi-user  PLL9AX-/- 
system,  the  CPU  shLu’d  have  at  least  12bK  words  of  memory.  Ther^  is 
a p sf-ihility  for  expansion  to  256K  words. 

The  devices  Msted  In  Table  l are  connected  to  the  CPU  channels. 

The  further  expansion  of  operational  memory  ( up  to  192K  ) 5s  planned, 
and  in  the  future,  the  expansion  of  dirpct  acoess  memory. 

The  crnf j Duration  of  te 1 eccmnunl cat i on  equipment  is  shown  in  Fig  2, 
and  it  includes  the  messaoe  buffer  system.  This  type  of  equipment  is 
used  in  he^vy  traffic  EQP  networks. 

The  LJHM-lJup  CPU  is  freed  from  the  teleti  ansrr  ission  ccntrol  function, 
wr.icn  allows  for  greater  utilisation  of  computing  power.  The  communica- 
tion equipment  consists  of: 

- 1 CL  79U3/U  communication  processor,  that  includes  F 1313  multi- 
channel unit  as  a interprocessor  buffer, 

- 793G/9  scanninq  selector, 

- 7930/1  universal  scanner, 

- 7930/3  universal  scanner, 

- 7930/0  scanner  control  units. 

The  fpiiowino  telecommunication  units  are  connectea  to  the  scanner 
channel s : 


- 2DD  oauct  GH  1151  A- 11  modems, 

- 12uU/24Uu  °auQ  qh  20b4  A-lfe  modems, 

- 7924/2  display  with  7924/0  controller, 

- 7922/^  line  texminators  with  7922/0  controller. 


— . . 


• •*-'  -- 
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The  system  serves  the  following  subscriber 

termina1 s 

- 7CJ7V3 

local  teletypes 

U 

units 

- 7071/7 

remote  teletypes 

9 

units 

TPL  7503 

termi nai s 

3 

units 

- TCLWDll 

71 hl/2  CRT  disDlay 

1 

unit 

- 'Tstanoi 

nt  ?2i  0 terminal 

2 

units 

- RC  36UC 

1 terminal 

3 

units 

Oescrip tiLn  uf  the.  communication  equipment 

lCu  /bud/U  ^roLbsscr  - ccnntctbcj  Detween  the  CPU  and  scanning  de- 
vice, performs  tne  following  functions: 

- controls  the  data  transmission  under  the  program  control.  Change 
of  the  number  of  remcte  terminals  in  this  system  doesn't  reouire  any 
hardware  changes, 

- receives  end  formats  the  characters  from  the  scanning  selector 
and  transmits  the  complete  messages  to  the  CFU, 

- due  to  the  standardization  cf  nessaqe.s  formatted  by  the  users 
prcrrams,  the  proqram  procedures  in  tne  rPU  are  simplified,  and  the 
remote  peripheral  devices  are  served  by  » relatively  small  number  of 
CPU  programs, 

- it  contains  tne  buffer  memory  allowing  for  "remembering"  of  the 
rri  c.  s b d y c • 

cecause  of  that,  tne  oata  transmission  speed  is  not  limited  by  the 
users  programs. 

I 

The  7b0-‘  telecommunication  processor  has  2th  words  of  operational 
memory.  The  words  Cava  the  byte  structure.  rach  word  consists  of  16 
bits,  5p.  two  S-bit  bytps.  The  processor  frame  contains  the  interprocessor 
module  con=ist.inq  of  buffer  and  code  converter.  The  buffer  has  one 
word  c^oacitv  and  is  placed  between  t.uio  svnchronousl  y working  processors. 
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The  converter  translates  the  8-bit  code  into  6-bit  code  used  in  CPU. 

7930/9  scanning  processor  allows  for  connecting  a large  number  of 
scanners  to  the  single  Standard  Interface  of  7903  processor.  It  also 
converts  the  signal  levels  used  in  the  7900  series  devices  to  the 
requirements  of  CPU. 

7930/1  and  7930/3  universal  scanners  are  the  participating  in  receiv- 
ing the  information  from  the  telecommunication  lines  to  the  tele- 
communication processor  and  reverse.  Single  bits  of  information  col- 
lected from  the  modem  interfaces  are  formed  into  characters,  in  the 
character  buffers,  separate  for  each  line,  and  then  transmitted  to  the 
processor.  In  addition,  the  scanners  perform  such  function  as:  con- 
version of  internal  ICL  1900  code  and  8-bit  transmission  code,  recogni- 
tion of  the  ECMA/ISO  control  characters  and  the  additional  nonstandard 
characters,  character  parity  control. 

GH  1151  A-ll  and  GH  2054  A-l6  modems  provide  the  data  transmission 
through  telephone  or  telegraph  lines.  The  line  termination  units 
enable  the  signal  conversion  between  the  telegraph  interface  and  the 
scanner  interface.  These  modems  convert  the  signals  from  the  1900 
equipment  to  the  form  suitable  for  the  telephone  line  transmission 
and  reverse.  The  GH  1151  A-ll  modems  allow  for  the  full  duplex  opera- 
tion'*'^ on  one  or  two-channel  links  with  200  b/s  speed,  while  modem 
GH  2054  A-16  permits  a rate  of  1200  or  2400  b/s.  Both  modems  can 
operate  with  the  telephone  receivers,  the  line-telephone  switch  can  be 
controlled  automatically  or  manually. 

7924/2  display  with  7924/0  control  unit  and  the  7922/2  line  termina- 
tion with  7922/0  control  unit  are  the  group  allowing  the  data 
transmission  through  the  telephone  or  telegraph  lines. 


x ^Full-duplex  operation-simultaneous  two-directional  exchange  of  informa- 
tion requiring  wire  links 
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The  ] ine  terminators  ccnvert  the  signals  between  the  telegraph  line 
interface  anu  scanner  interface. 

ihe  system  uses  two  types  of  teletypes  local  7071/3  anc  remote 
7U/1/7.  Ihe  remote  teletypes  utilize  the  telegraph  lines  ana  mocems. 

The  local  teletypes  are  connecteo  through  the  tpleoraph  lines  to  the  line 
termination  units  (LTU)  uhich  conoiticn  the  telegraph  line  signals  to 
the  CCITT  interface  recjui rements  ( scanner  channel  input  }.  Both  types 
of  teletype  have  the  seme  functional  parameters,  these  devices  can 
receive  the  variable  lenoth  records,  thp  maximum  speed  is  5 ch/sec.  The 
outrut  data  are  generated  in  THl.  transmission  code. 

7_71 t. . i e type  is  equi'  ped  with  a keyboard  ana  the  tape  reader  for  the 

data  input,  anc  the  printer  anu  perforator  for  uata  output.  Ihe  teletypes 
can  uoik  in  local  anc  on-line  mo-e.  In  tne  first  case,  the  user  can  pre- 
pare the  uata  in  the  following  comoinatiens : keyboard  - printer  - perforator, 
tape  reauer  - printer  - perforator,  that  is,  using  tfu_  source  devices 
output  the  oate  on  any  output  Device,  or  both  at  once.  In  the  on-line 
mode,  the  teletype  is  connected  to  the  system  and  allows  for  data  input 
or  output  in  the  conversational  manner.  The  information  transmission  is 
done  usina  the  start-stop  system,  that,  is,  each  character  contains  start  and 
stop  bits.  The  transmitted  information  ar°  coded  according  to  ICO  - 7 
code,  which  was  determined  by  the  HCTTT.  The  teletype  keyboard  has  an 
assortment  of  character  keys,  consisting  of  al phanumerics  ana  control 
characters.  The  teletypes  dc  net  have  the  Devices  for  the  automatic 
error  detection.  The  retransmission  of  error  containing  message  can  be 
requesteu  by  an  operator  through  the  appropriate  message. 
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ILL  7bu3  remote  teimjnal  together  with  the  7LQ3/1  processor  ( minicomputer  ) 
allows  for  the  connection  of  several  peripheral  devices,  such  as:  card 
reader,  line  printers,  VOU  console,  or  teletype,  casette  units  etc.  £ 
standaro  installation  contains  at  least  one  magnetic  cassette  reader  for 
nrocram  loadinn  and  the  operators  consr1P  for  the  process  control. 

The  termina1  can  be  used  In  the  on-iine  system,  connected  to  another 
terminal,  or  to  another  processor  directly  or  through  the  telephone  line. 

Tt  can  air'C  be  rcqramrred  for  the  local  data  oopyinc  or  for  the  data 
editinq.  The  processor  memory  is  from  16  to  6LK  bytes  and  it  can  be  in- 
creased by  o K bytes  by  adding  auoitional  memory  modules.  In  the  POlRAX-2 
system  tne  uevice  wctke  under  the  software  loaoea  em.ulator,  which  controls 
all  tri c_  uata  transmission  processes  ano  the  choice  of  peripheral  devices. 

The  terminal  worxs  under  the  leaded  system  sent  to  the  remote  ICL  7020 
station.  The  data  can  Da  sent  with  a speed  of  600  to  AbDO  D/sec. 

V/DU  71  b1 /2  CbT  monitor.  In  the  PGL9AX-2  system  it  is  desicnated  for  the 
conversationa1  operation.  The  eouioment  consists  of  a alohanumeric  key- 
board with  9?  characters  and  the  display  with  2000  character  capacity.  t' 

The  information  is  displayed  in  a format  of  25  lines  with  o0  characters 
each.  The  monitor  has  a buffer.  The  messages  entereu  from,  the  keydoara 
are  held  in  the  buffer,  and  written  on  the  screen.  The  formatting  ana  f 

editing  of  messages  can  take  place  without  the  communication  with  pro- 
cessor, unless  there  is  a neeu  ter  a text  transmission.  The  monitor 
allows  for  the  oata  transmission  with  speeds  up  to  a80G  b/sec.  In  oraer 
td  outain  a n&ro  copy  of  the  displayed  text,one  can  connect  a teletype 
or  a line  printer.  The  message  formatting  and  the  retransmission  of  errors 
takeB  place  under  the  processor  control. 
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1.  Harcuare.  The  Datepoint  2200  minicomputer,  purchased  by  ZETO  from 
A/S  RE'NECEI'JTRALEI'J , consists  of  the  fo11')ujinq  units: 

-CPU  with  the  operational  mencry 

- P°T  mcnitpr 

- card  reader 

- matrix  ljn?  rrinter 

- two  cassette  storage  units 

- Keyboard 

a.  aoftwaifc.  Trie  i ac^i  vessel 

- operating  system  ( CTOS  ) 

- M5bLMbuLR  4 processor 

- EDITOR  program 

- CATABUS  language 

- 7G2Q  emulator 

- diagnostics 

- demonstration  procrams. 

3.  tJsaqe.  "he  D TAPf'TM  22DD  con^icuration  allows  both,  local  operation 
and  remote,  as  a COnA  - 13C5  terminal.  As  a terminal  using  the  tele- 
communication 1ines  and  the  data  transmission  cevices,  it  works  as  a data 
processor  emulating  JCL  7U2u. 

The  DHTABUb  language  allows  fer  the  data  processing  in  a closed 
local  system.  Mooitional  numerical  programs  and  ease  of  programming  siloes 
the  use  of  DATAPOINT  22l/u  for  tne  MPZ  type  of  calculations. 

In  the  PGLRAX-2  the  RC  3EG0  type  of  terminations  were  aoded  tc  the 
system.  A typical  terminal  conf iouration  consists  of  the  following 
devices:  line  printer,  card  reeder/runch , paper  tace  readei/  punch.  The 
termlna1  memory,  crntaininc  t.he  software  7C20  en.u’ator,  wiill  perforn  a1! 
the  centra1  functions  of  data  transmission  to  and  from  the  system. 


f uijare  cansistec  of: 
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Tn  the  cese  cf  remote  prccessinc:  thrcunh  rhe  telephone  lines,  the 
7G2[i  device  r u<=- 1 bt  connected  with  its  equipment.  The  remote  7G20A  pro- 
cessing station  contains  trie  half-duplex  cuftniunicati on  terr  inal  , ucrking 
with  a speed  of  abuu  b/sc_c,  to  which  the  following  devices  can  Dt  ccn- 
ritLt  uli  l 

- 7uau/l  paHer  tape  ieaoer  ( ZbU  ch/sec), 

- 7020/1  papei  tape  punch  ( 110  ch/sec  ), 

- 7022/1  card  reader  ( 320  card  min  ), 

- 7D?1/b  Mne  printer  ( 612  1/m), 

- 7023/3  monitor  ( 10  ch/s  ). 

The  remote  prrressinq  station  a1 lees  for  the  transfer  of  a large 
number  of  data  between  the  O' l!  ant)  the  remote  terminal  equipped  with 
rerlcherai  Oev'ces. 

The  remote  /job  entrv,  tc  the  instal  1 ati  on  under  the  GEORGE  operating 
system,  allocs  the  trsnsmi ssion  of:  source  ana  object  programs,  data  and 
the  jeo  contrdl . In  addition,  it  allows  for  the  local  operation  between 
the  I/O  oevict.s  t copying,  listing). 

1 he  expansion  ot  the  communication  equipment  wil1  be  performed  from 
tne  viewpoint  of  auoing  more  suLscri Oers . That  wi’l  imply  the  adciMon 
of  more  terminals. 

qhprt  character i st  1 cs  of  P0LPAX-?  software 

2. 

To  rea’ire  the  P("L°P*  -./system,  the  fhirc  aeneratiom  Digital  system 
with  the  GE0D"E-3  < Genera1  fraani rati c na1  Environment  ) operating  system 
was  aaopied.  Thi  system  allows  for  programmed  icca1  processing  ano  for 
programmed  remote  ano  interactive  processing,  where  the  communication  with 
the  system  taxes  place  through  the  terminals. 


I 
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The  choice  at  wc.UKbt-a  operating  ystem  was  uictatec  Dy  a rieeo  for  r 

must  affective  utilisation  of  LORA  -130b  computing  powder.  lnaepenuentl y , 
the  system  allows  tor  tnfc  u.ul  ti-uscr  operation,  which  at  the  present  i 

moment  nas  a greet  significance. 

The  GEURGE-3  in  the  POLRAX-2!  systerri  accomplishes  Oesica11y  seven 
msi n tasks : 

- assures  parapet  ncni  nterf  eri  no  operation  of  a'1  peripheral  devices 
and  increases  thair  throughput  by  ari  appropriate  1/0  techniques; 

- Pereas*3  +he  effect 5 v/eness  of  uti’irino  the  computer  capabilities 
sue*  as:  rnruh'tirns,  operations1  rrennrv  , communication  enuipment, 
peripheral  devices,  settwar  , etc . ; 

- allows  tor  time-sharing  by  many  users  an^  providing  satisf  actoiy 
response  time  for  one  on-line  users; 

- eutewa lical 1 y executes  Lhe  program  written  in  higher  level  language 


anu  lt-^urts  the  prcc_ssin,  progress; 

- auLomaLica.1 1 y chaiyes  the  computer  user; 

- protects  against  the  unauthori zto  acfss  and  protects  the  user  from 
the  conseouE:nces  of  system  failure; 

- a1 ’owe  for  a.,riino  nee  functions  amp  now  users,  which  a’t  ins  for  the 
system  expansion  Pfppndinq  on  need. 

'umminq  a11  thece,  the  rr"0orir  _3  manages  the  entire  comcwier  installa- 
tion. 

very  addition  cf  a neui  user  to  the  P0LRAX-2  system  involves  the  space 
assignment  in  the  uirect  connection  cf  external  devices  to  the  program, 
apace  for  the  uevice  Table,  space  tor  the  oata  storage,  assignment  of 
time  and  charge  account.  The  GEDRGE-3  in  the  PGLRAX-2  system  allows  for 
planning  the.  ellcweu  usage  of  the  system  resources. 
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Before  the  start  cf  ary  job,  the  budgets  are  automat i cal  1 y checked,  which 
constitutes  one  of  the  conditions  for  the  job  acceptance,  and  after  the 
job  termination  the  account  is  oharqpd  accordingly.  In  th*-  cGLPAX-2 
system,  a multi-entry  system’,  \ this  is  especially  significant,  since  the 
budget  control  is  otherwise  impossible  due  tc  the  nature  of  the  remote 
entry . 

The  multiple  entry  user  jcbs  have  a priority  over  the  computing 
center  udlcn  joes.  For  this  purpose,  a part  of  GcGRGE  for  the  multiple 
entry  mbs  usee,  Known  as  MGF  ( multiple  on-line  programming  which  allcws 
the  simultaneous  jcu  execution  fcr  a certain  numoer  of  users,  while  the 
batch  jobs  executeo  in  the  dackyrouna. 

The  ability  of  dialog  between  the  user  and  the  processor  in  the  MCF 
system  is  provideo  by  the  operating  system  command  lancuages.  Cne  can 
also  use  the  following  conversational  1anguaoes: 

- JFAN  - simple  lanauaoE  for  the  arithmetic  and  looicai  expressions, 
used  most  often  for  thr  construction  engineering  calculations; 

- nccjTr  _ a 1 =nouaoe  similar  to  FflRT^AN  with  the  simplifications 

in  I/G  and  matrix  cal cu1 eti ons , is  a'sD  used  for  all  kinds  of  engineering 
and  scientific  calculations; 

- FGhCGIM  - system  for  the  FGRTRAN  language,  used  similarly  to  BASIC. 

Ihe  operation  in  multiple  entry  system  using  the  conversational 

lanyuages  is  oased  on  the  transmission  by  the  terminal  user,  the  simple 
cunimanas  ano  data,  anc  on  receiving  the  final  results  from  the  machine. 

The  advantages  of  conversational  operation  in  POLRAX-2  system  are: 

- simplicity  of  operation, 

- ease  of  terminal  use, 

- high  speed  of  data  incut, 

- aulck  response  time, 

- frpe  access  to  the  computer. 
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The  hECqnF-3  operating  system  used  in  FCLRAX  enabled  the  customers 
tc  create  4heii  own  programs  tnrcuqh  simple  ano  effective  compilers  of 

the  following  lcnguages:  PL  AIM  , L'LBDl  , FCRTRAIM  ano  ALGLl.  ( 

Ihe  user  of  PLlRMX-2  system  can  control  from  terminal  the  execution 
of  nis  programs,  stait  ano  terminate  his  own  batch  jobs.  The  instructions 
antcreo  0\,  the  users  are  cirectly  cori'pileo  ana  executed,  allowing  for 
real-time  error  correction,  which  to  a great  extent  shortens  the  pro- 
gramming cycle  ano  computation  tasks. 

Principles  of  the  P0L°AX-2  system  use. 

Tn  order  to  coordinate  the  work  related  to  the  PCLRAX-2  usage,  the 
PfLRAX-2  users  counci1  was  formed.  The  duties  of  the  users  council 
inc1 ude : 

- control  over  the  proper  system  function, 

- coordination  of  all  system  profile  modifications. 

There  are  three  users  groups  within  PGlRAX  system: 

a)  cata  processing  users, 

o ) scientific  and  technical  computation  users, 

c)  thE  users  who  both  process  the  data  and  conduct  the  scientific 
ana  technical  calculations. 

-2. 

Fig  3 shoes  the  activity  structure  of  FOLFAXyjusers , and  Table  2 
shows  the  topics  of  their  work. 

iilithin  these  qroups,  Z^TT  epordinates  the  wprk  of  each  use*.  . the  in- 
formation flow,  trains  and  provides  the  consultations. 

Presently,  ZFTC  guarantees  the  operation  of  multi-entry  system  auring 
theii  normal  working  hours,  Out  also  guarantees  the  computing  time  for 
all  users  in  tne  amount  of  12bU  hours  per  month. 

The  basis  of  useis  acceptance  is  the  application  for  the  system 

I 

( 


use  incluoing  the  following: 
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- namB  of  thc  institution, 

- address, 

- bank  account, 

- type  of  use, 

- data  on  the  contract  administrator, 

- reason  for  the  order  ( customers  letter,  contract,  etc) 

On  the  basis  of  application  and  the  ZFTD  capabilities,  the  Decision 
is  made  to  appoint  the  user.  Tn  the  case  cf  acceptance  the  following 
is  determined:  users  name  in  the  system  fi’e  directory,  expiration  time 
and  the  butioet. 

The  aoc\/e  i nforn  ations  are  transmitted  tc  the  management  of  the  • 
system  that  appoints  the  user.  lhe  user's  administrator  receives  the  con- 
firmation of  tne  acceptance  ario  the  users  cooe  name. 

To  determine  the  users  for  the  jobs  run  by  organizational  units  of 
ztTb,  the  section  oiiectory  is  used  according  tc  the  current  ZETCJ 
directive. 

The  entire  installation  resources  are  shared  by  the  users,  utilizing 
the  MAWAjE'R  users  table.  Tf  the  user  transfers  part  of  his  budqet  to  his 
subordinates,  then  this  part  is  subtracted  from  his  budqet. 

There  are  three  kinds  of  budneting:  stcraqe,  time  and  the  amount  to 
be  paid  for  the  services. 

Storage  tudeet  is  the  space  avocation  in  the  system  and  is  measured 
for  example  in  amount  of  magnetic  tape  or  memory  words. 

Time  budget  refers  to  the  amount  of  CPU  time  ana  is  the  time 
allocation  far  the  jobs  in  different  priorities. 

Monetary  budget  is  the  amount  of  neney  or  other  units  allocated  to 
the  user  as  a payment  for  the  ZETQ  services. 

In  the  UEURGE-3  operating  system  there  is  a program  which  automatically 
calculates  the  charges  for  the  executed  Jobs.  Using  this  program  the 
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charges  for  the  used  memory,  CPU  time  and  peripheral  use  ar  calculated 
for  each  user. 

The  sprvice  oF  data  transmission  network  ana  the  subscribers  sets. 

| 

The  FPLDAX-2  system  is  based  exclusively  on  the  telephone  links. 
i "onsiderinn  the  poor  oualitv  of  the  country's  telephone  network,  the  leased 

lines  are  used,  which  allow  fcr  the  data  transmission  at  12GG/240G  b/sec 
speeo.  The  data  transmission  network  is  based  on  the  existing  telecommunica- 
tion network  ownao  oy  the  Polish  Post  Office,  Telephone  and  Telegraph 
(PPTiT;.  The  responsioil ity  for  the  proper  link  preparation,  operation 
within  tht  parameters  set  by  CCITT,  and  repair  service  rests  with  the 
FPTiT. 

The  maintainance  and  the  service  of  the  computer  equipment  presents 
no  problems  and  is  performed  by  ZETO.  However,  the  need  arose  for  the 
proper  service  of  usesrs  eouipment.  The  creation  of  PCLqAX-2  system  caused 
the  creation  of  subscribers  eouipment  service,  which  maintains  and  repairs 
the  system's  communication  eouipment. 

The  service  is  responsible  slso  for  identifying  the  malfunctions  in 
the  communication  links.  Recause  of  that,  the  terminal  service  is  in- 
terested in  the  proper  equipment  functioning,  st-rting  at  the  scanner 
channel  up  to  the  user. 

Final  remarks. 

The  article  presents  the  results  of  a study  in  the  area  of  PCLRAX-2 
operation,  which  was  organized  by  ZETO  in  Wroclaw. 

On  the  basis  of  this  study,  one  has  to  state  that  the  creation  of 
data  transmission  netwiork  in  Poland  still  pnccunters  many  difficulties, 
especial  1 y : 

- insufficient  rumber  of  appropriate  eouipment  which  would  allow  for 
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creating  a large  number  of  multiple  entry  systems; 

- lac*  of  free  caole  pairs  in  the  local  or  trunk  cables; 

- organisational  difficulties  in  the  area  of  lin«  allocation  and  other 
data  ti amission  equipment, 

- lack  of  properly  trained  manpower. 

Jespite  these  difficulties  on  the  performed  studies  it  was  determined 
that  the  exploitation  of  PCLPAX-2  system  provides  many  advantages,  seme 
of  which  are: 

- ability  of  tht  system  for  collectinq  the  data  from  geographically 
distant  locations  ano  the  ability  of  1aroe  volume  data  processing; 

- abi’ity  of  fast  transaction  recording  and  the  ability  of  perform- 
ing the  transaction  ar  large  distances; 

- ability  of  complex  data  analysis,  ana  fast  tuin-aiound  time; 

- auility  of  simultaneous  service  of  many  users; 

- niyh  speed  of  reaction  to  any  irregularities  taking  place  in  the 
contiolleu  processes,  or  the  possiDility  of  control  of  many  parameters. 

in  summary,  one  can  state  that  the  implementation  ano  operation  of 

i 

POLrtAX-2  system  baseo  on  the  equipment  described  here,  implies  many 
advantages,  the  most  important  of  which  is  the  loverinc  of  data  processing 
costs  ano  satisfyino  the  needs  cf  oata  processing  market. 
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PTL  304-1 


/ Legend  a • 

DW  304-1-  Orukarka  mersiowa  Q-' 

CK  304-7-  Cigtmk  kart  

CT  304  -1-  Cigtnik  tatmu  - y ’ 

PI  304-1-  Perforator toimu 
HIS  304-  - Jednostka  stenjjqc 

PT  3 - Jednostka  pam/cci 

(OS  8 - Jednostka  sterulqca  U2> 

3CL  7107  - Jednostka  pamfect  dutkowet  — m) 

POS  375  - Jednostka  sterujqco 


KOMPUTER 
ODRA  1305  (Q 


Konsola 

operatorska 


2807  8 MLR 


7807  8 MLR 


2815  60  MLR 
28)3  60  MLR 
2815  60  MLR 


EC  5057  8 MLR 
EC5052  8 MLR 


C W 
304-2 


Fig  1.  UUHA-1  computer  configuration  for  the  PClRAX-2  system.  1- 
operator's  console,  2-  GDRA-13Ub  CPU,  3-  communication  eauipment,  A- 
description,  b-  line  printer,  6-  card  reader,  7-  tape  reader,  d-  paper 
tape  punch,  9-control  unit,  10-msgnetic  tape  unit,  11-  disc  unit. 
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Fla  ?.  Communication  enulpmpnt  crnfinuratlcn  for  the  PCL^flX-?  system. 

1-  tpletvpe,  2-  telecommunication  processor,  3-  tape  reader,  ^-scanning 
selector,  5-  sc^nnpr,  6-  te’pphone  lines,  7-  cassette  tape  unit, 

8-  card  reader,  9-  operator's  cons^cle,  ID-  printer,  11-  oisx  U'it, 

12-  matrix  printer,  13-  CRT  monitor,  1**-  magnetic  tape  unit. 
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O • - — Unnversytetu 
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24  situkt 


Legenda  (UJ 

| | Oaienopis  V ' (j) 

aldama  staou  , 
nvsadona  'tl.yt  (y ' 

i \ M/nikjmjjter  r*. 

1 ) SltJJj.  it  220C  W 

( ) Minikjmoute-P'.Jb.  ('  Ct) 

( — Mon i !or,fi  -twn,  (.  A 
t*— X CSV  1W  ^ 


Monitor  en'jnOn,  fit ) 
KKS 


SaktadMro-  imtutul  Cyber  l Pi  MB  CUP  IS  Cent  rainy  Osru 

polojil  PAH  nety/u /Mill-  nroctaw  Ml  HA  U WHO  PoikOwnt  aek  Infoematgiu 

reg\  jjnm Po/itecAn-^  Drogo*n;:t,ua  ” 


Fiy  5 . PulHmx-2  system  u3trs. 

1-  Hucino  f-ing,  2-  tOP  Lenter  of  LiPO,  3-  Mn thropclogy  Section  of  PAW, 

4-  technical  CyLieinetics  Institute  of  Wrocl  aui  Poly  tecnnics , 6-  description, 

7-  7u71  teletype,  t>-  7bLJ3  RJE  station,  S-  Datapoint.  2200  minicomputer, 

1(J-  RC  36D  minicomputer,  11-  VDU  - 71  cl  C°T  monitor,  12-  RC  626 

CRT  monitor.  5-  EDP  center  ef  Highway  Dept. 
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(j)  fzytnik  tasmy 
(%  perforator  tasmy 
(J)  czytnik  kart 
( ) drukarka  wierszowa 

adapter  pamii;ci  lasmowej  (do  adaptera 
podtqczone  sa  4 jednostki  tasmowe  typu 
PT-3)  ** 

(§)  jednostki  pami^ci  dyskowej  ICL  2082 
(7)  -jednostki  pami^ci  dyskowej  EC  5052  (do 
wszystkich  jednostek  sterujacych  podlqczo- 
nych  jest  10  dyskdw  o iqcznej  liezbie  okoio 
236  min  slow  pojemnosci 
(tS)  monitor  operators  typu  FACIT 


CT-304-1  1 sztuka  (&) 

PT-304-1  l sztuka  <&> 
CK-304-2  2 sztuki(J) 
DW-304-1  2 sztuki^j) 


MTS-304-1  2 sztuki^) 

3 jednostki  slerujace  EDS  8 


1 jednostka  sterujaca  PDS  325 

1 sztuka  (^) 


Table  1. 

1-  tape  reaper, 

5-  magnetic  tape 

6-  ICL-POf^" disk 


2-  tape  punch,  3-  card  reader,  t-  line  printer, 
contrc'Hpr  ( with  Is  unite  of  PT-3  tape  drives), 
units,  7-  fC-50b?  disk  units  ( ID  disk  Drives  can  oe 


connected  to  a contrc-l’er  with  a tota1  shertaqe  of  236  M words  ) 
8-  PPHTT  operator's  *oniter,  q-  unit,  ID-  control  unit. 
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rault  c.  lype  of  ubb«3&  in  the  PUlWhx— 2 system. 

1-  u5tr,  e.-  terminal  type,  usage  profile,  A-  Institute  of  Anthro- 
pulu3y,  0-  TeehniLal  Lybeinetics  Institute,  L-  EDA  Center  of  the  High- 
way Qe.pt.,  /-  Rucna  Mne,  a-  EOf  center  of  Forestry  Dept.,  9-  r0P 
Institute,  ID-  Uroclae.  University,  II-  Frcyren  deve1  or  ment , New  system 
testing,  a ai  ntenence  of  the  multiple  entry  system,  ] ?-  Fngineering 
ca1 cui at i c nc , 13-  Inventory  anc  Literature  search,  It-  Statistical 

anatysis,  I'1-  Frogram  development,  IF-  Payrr11,  17-  ' "’CH*  T manage- 
ment svster  , i‘-  materia1  ranacement.  ran'  cvier  inventory,  19-  processing 

for  the  ‘inistry  of  Higher  'duration,  Science  ana  Technology,  2u-  F DP 
training,  convei sati onal  languages,  21-  finiccmputer  application  far 
n.ulU(jl  t entry  systems. 
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